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[-9.^1=] 

^ 4‘y-7i-i: ^>7] 

^VH- 7-1%1-^flS] 7-]%V^cH] 7fl<a(gain)^S 7V^ ^^■ ^ 

s.* <^l-g-^><^ s] 

-H-JltII^ ( effective gain)# :f ^ >^l-7] aflB]H] ‘a=^^*a- 

<^1 ^7>^oll tcl-5} #7l ## #^#<a-# #7l #jL7fl<a# 71^3. 

#7l ^*a-^ ##^-9-5.^, ## #4 

7l«J-^#o]l ## # 

£ 1 

[^<yoi] 

#7l7>-^^K aflE^E^^El, #^^#7l, 7il<a 
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^ 7 ] 7 ]-^^}^ wflEie^ 2,-i- ^ ^>^1 {METHOD AND APPARATUS FOR 

DETECTING VOLTAGE OF A BATTERY MODULE OF AN ELECTRIC VEHICLE} 

:£ 1^ ^ ^ 7 ] 7 }^ 7 }^ -2.1- 

cf. 

c 2^ ^ yflE{e^ 2.^ ^ 

£ 3^ ^ ^7]C^]6\] 2.^ -B-JlTll 

^^1-^ 7l#^0> ^ Z1 ^2fl7l#] 

<4> ^ ^7l7}^xl-o11 E-14 47l7>^^l-5^ tiflE{5] 2.^^ 

<5> u].^ ^o] ^7l7}-g-;^}(electric vehicle)^ 

7 }^^ ^}-^7}2.^i, wl]E{ElT?]:S] ^^^7l7>^^Kpure 

electric vehicle), internal combustion engine)j^ ^ 

■^■i: ^7)1 '^}-§-^}^ ;5l 7] 7}-g-^} (hybrid electric vehicle) 
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<6> 47loiluixll- 7^ ^>^>7] wflBlell- A>-g-^>7ll 

^Ji, HflE^els] ^ ^^^>711 ^5^5]o1o> ^c|-. aflEielo] ^e)^}7l 

<7> ^7l7l-g-:x}oll A)-g-s|-^ nf^ 7 ]]^ 2.^(battery module) ^ 

cH 3 X ^, 14^7.^, 41 : 4-4-4 2 - 1-4 44-1- 

^4^4 44-. 

< 8 > n^c- 11 , ^7l7i-^^]-4 «>444- till 4 441- 4^114^ ^^1144 44 4 #4 444 

(preciseness) 4 4 ^4 (accuracy)^ 4=4-4-l- 44 ^.S-^l-Ef. 

<9> uflE^E) 4441- 4 = 4-444 44 4-42-S.fe 4^12., 441-7]]^4 4 

1996-2922 is^-l- ^2iS. ^ ^ X)4-. 47l<^]4l- ‘^>42.Ei 444:511- ^ 

441- AD44e^ 4 4-5fl¥(resolution)l- 4=4-442.3.4 «flE^E) 444#!: 444-711 

4^ 4-44 471144 44. 

< 10 > -&i-7in]:, oiE^^ till E^ El 44 4 #4 4^41* 4=4-44^ £^44 *44- 

. 44-7-1 4 44* yflEiEl ^4 ^#5) %t4Ai7lJi7i- 444. 

<11> till El El S.l-4 44-i: 4444 444* *4-42.3. ^l-***7l (differential 

amplifier)* ^l-g-^ 4* ** 4 2.(di f ferent ial amplifier circuit)* <^1-§-4 e 1-. 4 
El 4 4* ** *4* 44- 44-4 7l«J-711 (resistor)* *4 ^>*4, 4 El* ** 

** ^2.* 4 447)-(input terminal )4 4 44* 44*(voltage difference)* 4"7l 
7144 7l44;(resistance)4 4-* 7ll4(gain)4 441 *3:4-4 #4*4-. 
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< 12 > 



< 13 > 



< 14 > 



< 15 > 



(gain)^ ^:)-^^- ^^■ ^ ^ o]tj]S] 

^7] ;^l-§- ^^^^Koutput terminal )<^1^ ^S-^Si (control ler) 7]- 

^7] rfloll^ ^7] :^l-§- 3^S.<^] ^l--§-^ 7^'^ ^(constant 

resistance value)# 

^^ 7 ^, 7V^ ^^■ tiflB-le) ^#4: ^7>^1-Ta. ^1-71 

1-2^1^ ^1-7] 4#4- #-7l 7 \^}:^ 6 ]] 

Tfl-elCgain)# 7l^S ^S(modify)^-^^^ wflE^B) S.^S] ##^l-7ll 

7V# 7>-g-^ ?iSl-eio11 Tl^V^aZ). 

^ A>olofl^^ yflE^e] Igc^cce:]^ -$.^l-7> ^ $X^. o]E^^ 

#<^15.. 7-I^J- ^^Htolerance)oll #^5€ ^ :£ 

7)^;^] (temperature dependency) ’a 7^^ $)i4. 

7i«J-^l^ 7-1 Tl^^TllS) >11^4^ ^J-7] iflo] ^^1-7]- ^ 4 . ^ 

a#, 7-]%V711£^ 7 ^%v^^ ^:£c ^1 145^. ^1-^ ^S. #^#:£oll r4e}- afl 

B]^S] 4471- 421-# ^ S)7l) 4^ ^<=>M. 
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< 16 > 



< 17 > 



< 18 > 



7>-g- Al-g-^>0^, :a.Cf ^7] 7}-^ ^1-5] tifl 

Eis] £1- ^ ^1-711- 

"o^7l -^^4- ^ ^7]^].^;^].^ BflE]e:) 2.-§- ;^<y- 

^7l7>-^7]-^ S-l-^€ tiflEiS^oll ti]]E]E:) S.^^ ^‘^'4- ^171^7-^, 

^ sl -14 oj^V^ ^ 7 ] ‘iJ^^7>o1] ^‘a-7>l- 4>7] 

^1-M- 7 l]^(gain)^^ 7 ]-^ ^^■ 

(differential amplifier circuit); -^1*71 ^ ^ 7 ]-oll 5 ;) 

-^71 yflE^s] S.^ 7]]<^^]-^ 7)1 12:^ ^S)S( switching circuit); 

‘y^^^Hoi >^1-71 40 ^.^ TlH^l-^ 7)l2:i^%l^S-; ^ 4>7l 

7l-^ :^2.S.^ElBl 7]2,S. ^>7l allBlel 2.^^ ^‘y-^ ^Hl- 

si# S.^^}^, #-7l aI-7) ^].j^ -^JLTII# 

(effective gain)-!: #7ll; ^7] 7}^ ^^■ 5)2.^ ‘y^^^H ^^7] uflElsl s. 

‘y=##‘y-# #7]-^]-^ #7ll; -y-7l UflElH^ £1-^ ‘^=^##'^1 #7>^ -y-7] 7>^ ^S- 
3)^21 ^^1; ^ 4>7l 7 }^ ^2.3) #^7)0^^ ^1-7] ^J-^I 

<y^ 712.2 1^2:^2.2^ 7^V7) aflBle^ 2.-1-S1 #;^11- 

#^22 #cf. 

^>7l -B-jL7ll<y^ ^711^, 4 V 7 I 7)11,221^^1312.#, 7)1 12i-?l ^1312-2“ (off) 

^ 7)l22i^^lsl2-#(on) ^ 1 -E)l 2 7)H^># ^;^ 1 ; ^ 4 I- 7 I 7 )! 12 i-?l ^ 1 3l2-22(of f ) ^ 
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< 19 > 



< 20 > 



< 21 > 



< 22 > 



<23> 



y] 7]^s. ^>7] -n-JL7ll^2] ^;^ 1 : 1 - 

afl ^ 7 ] ^JlTII^^ ^ 7 ] ^^■ S]^^! Aj-7l 

'^■71 tiflE^S] ‘?17>^>^ ^>7] 7111,2^^^1^5.1-, Tllli^^l 

S)s-^(on) ^ 7ll2rfi^^l:^5.-5.^(off)Sl ^>Efl^ t]H^>^ ;5lo] ti]-^^§>t:f. 

-^7] 7lll:di-?l^l2l5.-fe-, TlsflAlE-K capacitor), '^l-7l 7l3^A]El ^7] HflElEl 3 -^ 

Tiii:^.^!^], ^ ^ 7 ] TisflAiEi <^=^4 ^1-71 

7112:^1^ 4* ^*^1 4^^ 4^, °1 4 "^-71 «l14s] 2-^4 

44^4^ ^7]-4^ 4^1^, ^1-71 7)ll,2r^i4^11-, 7lll>i44-^(SWl-on) ^ 7)12^4^1- 

2-S(SW2-0ff)^ 4^11^ 44; 44 7)11^4 4-^(SWl-on) ^ 7112^44-^H 

(SW2-off)4 442. 444^ 44; ^ 44 41^441- .$.^(off) 444^ 

44 42^44# ^(on) 444^ 44;# ^44^ 44 4444-4. 

44 444 a#4 44# 4#44 444, 44 4-^ 4# 4^4 #4444 44 
-B-S444 4:# #4.^5.4 47] 444 a-i:4 44# 4#4# 44 44444 . 

^ 444 44 47l7>^xV^ 444 s.^ 44 4#44# 44 47]7>^^>4 47 ]^ 
4(electric load)(142., 2.E] ^)d]] 4444 4^ #44## 444# 444 
(power key)# e] ^o] i 3 >^ 3 |^>ji, o] ^ ^> 7 ] ^> 7 ] ^.g 7 ] 7 ]- ^ 
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< 24 > 



< 25 > 



< 26 > 



< 27 > 



-8:(turn-on) -S ■frSLTll (effect ive gain) 

^ -S-l- ^1-71 ^1--^ ^ 

H* ^£^#71* Dl ^o] o] nfl aJ -71 >g- 

7l ^£1- ^^1: ^ ^^7l ^S-Wr 

^1-^ ^Til# El ^7] -^STll*?] (effective gain)^ ^^1^ ^7] 

^ ^£7]- ^1-7] 4-011 ^ol wl-^3i^>cl-. 

■^71 :^1-^ 7]-g-^-^7l (differential amplifier)# 5.^^1-jl, ^7l # 

^■ ;^ll<y^^7l- ^ 7112^1^ ^y] Til 1,2 SI 

y^y\ Till, 27-1 -%V^1^ 7flTl)s>C«l ^>7] 7]-^^i7]^ Til 1,2 SI ^Sl-7H #45]^, ^^7l 
^#7l^ #^Sl:7># 4>7l TlllSl^Sl:7>2l- Til 3T-1 -^1-7111- 711 t11s>o^ ##£l^, ^1-71 T>#^ 
#7l^ Tll2Sl^^7l-# Tll4Tl%l-Tlll- 7flTll^>Cil ^ ^1 S] ^ ^ o] nl-^3l^>El-. 

# ^^'Hl #7l7>-g-7l- tiflBlEl SL^ ^SJ- 

#7l7}-g-^}Sl aflE^El S.^ #SJ- ^#^>7loll ^§11 ^ S)l4. 

#, # ’t^‘^1 #7lT>^^> till E^ El S-# #S]- S^^^7>1- ^til^lJl 

14 oiAVo^ T-1%1-^111- ^tii^>oi, Tj-7] Sl^s]# #Sh7># Tj-7] ^ 1-14 01^4^ 

%1^1^ T-l%V^oil 7llSl(gain)-OS. 

^7l7l-^^l-Sl aflBiEloll tiflE^El 2-1-^ #SJ-4- ^ 

y] tV# ^ 2.21 71-^# #JL7ll si (effective gain)# ^;^1; >^i-7l 

# ## ns.9] SJ^SI^H tiflElsl Sl=Sl-#Sl-# Sl7l-§># slr^l: wHeIeI 

2.1-^ 04^^0401 ^7>^ tj -71 #^#SJ-# ^^1: #7l 71- 
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< 28 > 



< 29 > 



< 30 > 



< 31 > 



< 32 > 



41 - 7 I -^jL7il<y ^^7] ^^■ ^ 

Til; -^l7l ^7>^ >^>7] ^1-^ ^S. ^^1; 

^>7l 71^5. -B-JlTll^# ^7^1;* ^o] W>^ 

^>7] ^^7] ^1--^ %^2i 

M-^ -a-7l -^jL7ll<y^ ^C>1 Wl-^^j^l-Cf. 

-^>7l tiflE^el -2-^^ ^7^1^, 7l3^A]E-1, -^V7l TI^^aIe] ^> 

7] BflEie^ 3 .^ Tflol^V^ Tflli^^l, ^ -a-7l 7l3^7«lE^ 

^o>7] 7111,2^^^11-, Tllli^^l-^(SWl-on) ^ 7ll2i^^l-^H(SW2-off) ^1-EflS. 7lH^> 
^ ^711; ^>7l 7lll>i^^l-^(SWl-on) ^ 7ll2i^^l-^H(SW2-off) ^^S. -^^1 

^^1: ^ ^7] Tlll^^^ll- ^^(off) 7lH^>Jl ^>7l 7112:^^^11- ^(on) TlH 
^711:1- ^ol wl-^^^l-cl-. 

-2.-^^ ^^1^, ^y] y}^ ^s.s] #^4<a-<^l 

-^JLTll'y^ ^>7l till El S.-i:Sl ^#^1-^ ^ol Hl-^3l^>Cl-. 

^ ^^o\] 5ltV ^7l;^l-^^l-^ tillE^El 3.^ ^<y- ^>7l ^7l;^>^7>^ ^711- 

7lH^>^ ^^7l7l- ^^(turn-on) 51^^71- ^ 
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< 33 > 



<34> 

<35> 

<36> 

<37> 



^^7] ^^7]7} li^(turn-on) ^ ^^7] :^l-§- ^ 

^ -H-S711<?1 (effective gain)^ 

^ ^7]7}^^}^ S.^ ^ 

£S ^^1; ^ ^1-71 ^^11- cl 

^o] i3].^3i^l-ji, o] ^ ^ 7 ] ^:£7i- ^ 7 ] 7]^^^^ ^:£:a.ci- 

^ ^^ 7 ] -^J:7ll<y (effective gain)4- ^7ll7l- ^^£l^ ^<^1 w>^3|^>tq-. 

^1^>, ^ %2iS. ^oMl^l 

s. 1 ^ ^ ^7>]c^lofl yflciBi 2.1- 4<y- 

cf. 

^ :^7]7}^7}9] aflE^E] 2.-& ^>^1(100)^ ^7l7l-^^> 

2.1-^S a]]ElEKll0)<^l till Cl Si 2-#(115)^ ^^l^^lcf. 

£ 1<^1 £^1^ ti>S>)- 7 ^ 0 ]^ ^ ^7.]<^](H1 51^ ^7]^].:g.^].^ tiflElEl 2-1- ^ 

# ^J-^l(lOO)^, ‘^^^7X140) ^ S>i4 oj^Vo] 7l%>^l(Rl,R2.R3,R4)(resistor)l- ^«1 
^H, ‘^^^7K140)‘H1 ^^7l-l- ^>71 ^>i4 7l-%V^l(Rl,R2,R3,R4) 

^ 7l%V^<4l 7ll^(gain)2.^ ^2:^l-<^ ^2.(130); %1'S^‘a- 

(Vref)-i: 2.2:^ -^( 190) (auxi 1 i ary power source); ^7l ^^7Xl40)‘^l^ 

7] aflElEl 2-l-(115) ‘a=^4‘a-^ ^7]-oi:a^ Tljl^i^^lSl^fSCl) ; ^cJ-71 

7K140)<^121 ^j-71 2.2:^^(190) 4^}-^ <?17>C>1-^# 7llo]^>^ 7fl2:i^^l^2(SC2); ^ 
^1--^ ^2.(130) 2-^ El 51 #^4Q3 i 1- 71^2 7J-71 all El El 2^(115)^ 

^#^1-^ ^Sl-El (150)1- 
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< 38 > 



< 39 > 



< 40 > 



< 41 > 



^ s-i- ^#^1-^1(100)^ 

^1-^ 5)S(130)^ ^-£# ^£^#71(195) ^ ^71^1--^ ^1-^ 

(170)«fl wfltle] (110)2^ Tllo^^V^ ^^71(180)1- i:-] 

'^y] ^s(i30)^ ^Efls. ^7.14 ==1^ o;^rf. <u<^]s. ^ ^t.]c^1 

^7] 7]-^ ^^■ ^^(130)-^ 7V^^-^7l(135)(differential amplifier)# 5.^ 
#4. 4^7] ‘y^^7Kl40)# 7fll<a^^^Hl41) ^ 7ll2'y^^7Kl42)l- 

if-^>ZL, -a-7l 7lll,2‘a^^^]-(141,142)# ^ll,27l%V^l(Rl,R2)l- 7fl7ll^H ^^7l 

^1-###7K135)^ 7l]l,2'a^^^Kl41,142)<4l '?!4€cf. -a* 7] 

(OUT)# 7llioj^^^Kl41)«ll 71137-1 %1-^UR3)# 7fl7ll^H <3451^, 4-71 7V^##7l 

(135)31 7112'^ ^4:7X142)# ;fll47l«J-^l(R4)# 444^)-. olel^ ^^-‘^'ll, 

## ^^(130)31 Tll^(gain)# ”-R3/Rr'3l ^ol ^rf. ^^ 7 ] Til 1,27-1 %V;Sll(Rl,R2)^ 7-l%l- 
4:# ^ Mohm 7^£, nslJL 7j-7l 7|13,47-1^1-^1(R3,R4)31 7-1%V^^ ^4kohm 7^£3l ilt<^l 

4-71 :a.2:4€( 190)^1 4*4-9-^ ^H:£ 

4-71 ## :^S(130)<H1 4 ^7>^ ^^>1- JlSl^l-ol ^‘^71-71- 7>^^l-7ll #4 

:£ 1<41 :£7l^ al-S!l- ^oX >a-7l 7llli^^l^5.(SCl)# 71-^ ## 31^(130)31 
01^^71- (140) 31- tiflBlsl 2-l-(115) 7>oloil 7ll7ll5lol, 4 V 7 I 7ll2i^ 3] ^(SC2)# 7>^ 
3)5.(130)31 ‘a ^4:7X140)3)- 5-2:4^(190) 7>oloil 7ll7ll4i:l-. o) e) ^ ^7^<=>ll 3)^ 
4-71 aflEls) 2.#(115)3l- tJ- 7] ^1-:^ Sl5.(130)3l 4^47X140)^1 

4444. 
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< 42 > 



< 43 > 



< 44 > 



< 45 > 



< 46 > 



< 47 > 



< 48 > 



-^71 :^lll:i^^l:^S(SCl)^, 7l 3)1 7 «]eKC 1)( capacitor ) , ^7] (Cl) ^^71 

aflEiel 2.^(115) Tlll^^^KSWl), ^ ^>7l 71211 A] EUCl) 

^1-71 Sl^ielAKUO) Tljol^V^ All2i^Al(SW2)l- ^ 

7] Tllli^^KSWl)^ 7l2llAlEl(Cl) aflEl5l S.l-(115) Al-ojoll ^ 4g-ol 

a] 5. 7ll7fl5lJL, -^7l All2i^Al(SW2)^ 7l2)lAlEl(Cl) ‘^=^21- S^^^aKUO) A>ololl 

^ 7fl7ll^T4. 

^^ 7 ] 7ll2i^^l5lS(SC2)^, 4^7] is^^(190) ^>7] ‘?1^^7K140) A>o] 

oil ^ ^>21 7H7ll£l^ 7ll3i^Al(SW3)l- 

^£^#71(195)^ -a-7] aV-^ S]£(130)Sl ^£* ^ <yoioi ^ 

^1-71 4^71(180)^ 4^7] aflElEUllO)^ ^ 

^l‘^^>7l ^££A-1, tg-<^;^].ofl7|l 

^^7l ^Hl-e1(l50)^ i^l-<5l 3.£££711 

A-is-Ai >^>71 ^ 

*=^1 ^ ^^1# ^^^>7l -?lt!: ^ ^ ^4. 

‘^1^1- ^ ^Alofloi yflElsI 2.^ ^<y- £ 21- #££ 4M1^1 

i=f. 

£ 2011 £Al^ W>21- ^ol^ ^ ^^Hl2l HflElsl £1: ^'a- “J-’a-Sr ^ 

H1-s1(150)7> -^>71 ^£( 130)^1 7]-^^ -H-JlTll <a(Geff Kef feet ive 

gain)l ^7ll(S220 £^ S240); ^1--^ sl£(130)sl <a ^ ^^Kl40)oll 
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^^ 7 ] S.l-(115)2l <?]7l-^l-^ ^711(3250); ^>7l aflE^e^ 2.1-(115)^ ‘^= 

^oM ^l--^ ^5.(130)^ ^7^1(3270); ^ 

^^■ ^S(130)^ ^1-71 -H-JL7ll^(Geff)l- 7]^S. 

aflE^s^ S.l:(115)^ ^7^](3290)1- ^Ef. 

<49> O]^}^ :a.T4 ^ aflE]E^ S.-1- ^<y- 

<50> ^E^B^(150)^ ^7];^>^^1-^ ^^7l(180)7> ^^(turn-on) 3^)^^;^]1- 

<^(8210), €^(turn-on) € ^^(3210)^^1 ^7] ^H^eUlSO)^ ^^■ sjS. 

(130)51 ^s]- 7>^t!: -R-JL7fltl(Geff)^ ^^fl:El-(3220) . 

< 51 > ^V7l ^jLTll^l ^^^^1(3220)^, :£ 3^] £7.1^ >^l-7l ^4 sl^sl <^1 

^^7K140)<^1 %^2:^<a-(Vref)4- ‘y7>^>:il(3310) , ^7] ^S^<a-(Vref )o] <?l7l-^ ^^^5) 
^1-71 ^^■ 5]S.(130)5l #^^<a-(Vl)^ ^#t!: ^(3320), ^7] 

(VD4- 7]^S ^>7] -B-Jl7ll^(Geff)^ <J:#^El-(S330) . 

<52> ^1-^ 3]S.5] ‘a^^;^Kl40)o11 ^^4‘a-(Vref)4- '?]7l-^>^ ^711(3310)^, ^>7] ;tll 

1,2^^^1^S.(3C1,SC2)1-, ^ 7ll2i^^ls1S.-8r(on) 

7l-^^>cl-. ^117^^^l2)S.(3Cl)5l ^H(off) 7lUi^^l(3Wl) ^ 

;^l2i^^^](3W2) ^S(off) ^1-^ ^o] 

<53> A>7i #^4^(Vl)-g: 7l# ^jL7fl<y(Geff)* 5f^^(S330)<^l7>i^, ^7] 

^1--^ ^^■ #^^‘a-(Vl)^ %i-S^‘a-(Vref)-9.S. 14 ^ 4^71 -B-JlTll^ 

(Geff)# 
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< 54 > 



< 55 > 



< 56 > 



< 57 > 



< 58 > 



< 59 > 



< 60 > 



^#(S330)tl: ?i:^l-eKl50)^ ^j-7] (SW3)1- ±S. 

(off) 11^^^(190)321- SlS-(130)2l ^^l^nl-(S340). 

£21- %1-SS., ^-^7l(180)7> ^ ^o] o].vq ^-^7l(180)7> 

^ ^ -H-JL7ll<?l(Geff)^ ^^^32l-^J(S220)‘^l ^Hl-eKl50)^ 

^#71(195)* ^>7] :^1-^ ^S(130)^ ^H(T)1- ^#^>^(3225), ^ 

£(T)^ -&:£(Ts)l- w]5lW(S230). 

S)S.(130)^ ^:£(T)7> ^£(Ts):aT::l- 

^>7l ^V-g- ^4 ^S.(130)^ 7>^t!- -a-STfltKGefO^: 4^JW(S240). 

ol4 ^o] s)^(130)5l 4£(T)1- ^^(Ts)5B- 

^ 7-l%l-4 ^£‘^1 ^^1-^1-711 ^^}7l ^sS32]-;^oil7.-l 44 44 

S1S2] 4lE^^7l- $1^ ^4 S)S-(130)^ 711<?1°1 ‘^1^711 

^4^ 4^1 7114# ^#47l 4:£alia7l- ^^44. 

#7l #£(Ts)#, 4# ## 21^(130)<^1 4#5l# 7-14-4-1-4 444 ji444 

4-447 } 7}44tii #7^^ 4 44. 

4-71 4JL7114 44^^1(3240)#, 4#4r -^317114 47^4^1(3220)4 44-7}7ls, £ 3 

<=H1 s.^]^ 444 4-7^ <=>11 4^11 #S7114# 47^44. 

#£4^44- ^44 4# #4 45.(130)4 #£7} ^7 ^^ #£(Ts)5.4- #4 ^ 714-, 
7}# 44 45.(130)4 #:£7} ^^4 #£(Ts)5-4- #4 4Jl7ll#(Geff)# 4^4: 44 
4, ^B44(150)# 
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< 61 > 



< 62 > 



< 63 > 



< 64 > 



< 65 > 



< 66 > 



< 67 > 



<ij^^^}-(140)<Hl ^^ 7 ] tiflEiS] 2.-i-(115)^ 

^7Vtl:i4(S250). 

^^7] wflE^e] ^^l(S250)‘^l7>i ^Hl-eUl50)^, ^^^7] m,2 

i^^lslS(SCl,SC2)l- ^ '^^S. 

^ ^A] <410)1 7^12:^^%1^S.(SC2)^ -^5L7ll<a (S220 S240)oll7.-1 

ol^l ^H(off) ^^^ 7 } sl^l ^A°S(S340 ^^1 ^>7l ^;^1(S250)<H1A1^ ;^llAi 

^%1^^(SC1)S1 ^(on) ^]^7} 

oil- ^^>ol ^BleldSO)^, ^J-7l 7^11,2 ^^ a 1(SW1,SW2)1. Al-^(SWl-on) ^ 

All2i^Al-^H(SW2-off)2l Allol^>ji(S255). ^l-7l A)lli^ Al-^(SWl-on) ^ ^]2 

^^Al-^H(SW2-off)2l l^Al:^ -^^Itl- ^(3260), ^j-7l AlU^i^All- ^H(off) 

A)H^>:n. ^V7l 7)12^^ All- ^(on) 7^HW(S265). 

olEl^ 3l-A^(S255-S265)<^l S.^(115)^ Tlsfl^lH-KCDl ^-n-^]-ol 

aI--^ ^S.(130)<^1 l7>£l^, nl-El-A-l tiflE^si a-i-(115)2l- A>^ ^1- ^5.(130) >^>ol 

^ 1*1 H (interference)! 4" 

!7l 7l3llAlEKCl)2l -g-^! JlSl^><4 ^^ 7 \ 7 } Aft^^VTll ^ o1 o_ 

nl, <^<415. lOmsec ^ ^cf. 

om- ^ol x>-g- 3lS(130)‘Hl !7l HflE^El £-i-(115)^ Oj:^ 4l7>^ 

nflofl!, ^Il-el(i50)! wflHlsl S-l-^l oj:^4<^ol <^ 7 }^ a>-^ 3]^(130) 
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< 68 > 



< 69 > 



< 70 > 



< 71 > 



< 72 > 



^ ^#^>^(S270), 3.^ SLS-(off) ^S.^, ^>7] 

7l]2i^^l(SW2)l- ^H(off) 7l]olt!:^(S275). 

=L^JL, ^1-71 #^^'a-(V0)^ ^l7l -B-jL7ll<d(Geff)4- 7]^S. 

^7] a.^(115)^ ^'a-(V)^ 'a-#t!-cf(S280). 

S.l-(115)^ 41-71 ^7ll(S280)^, 41-71 7l-§- ^^(130)^ 

#^4<il-(V0)oll 4>7l ^jLTll^CGeff)^ ^^7] yflE^e] S.^(115)Sl ^<y- 

(V)# 4>#?!:e1-. 

tiflElEl £1-(115)S1 ^<y-(V) 7ll^(S280)ol ^<=>\]^, ^B1-eK 150)^ ^^7l 

(180)7> ^H(off) 4«:5l^^7>l- *^^}J1(S290). ^^7l(180)7> 3.^^ 

'^l^ ^ ^4<^H1 HflBlel 4i-’^4- 4-^71(180)71- 3.S. 

44 ^4: 4-^4^ 4 I- 7 I 4^(130) 4r£(T) 4#4:4(S225)S. 4«S4--^^4, 

7 }^ 4^(130)4 4:i4#44(S225)s.^E^ tiflElEl S.^ 44 - 711444(8280)44 

4 444 4-44: 447l(i80)7> ^h4444 44^4-^s 4444. 

441 -.^^ 4- 4:44 47l7>.g-^>4 yflelel s.^ 44-4# 44 ^ 444 4# 444 

4 #7.^11- 4445^.^4, 4- 41 - 7 I 4444 4444 44^>4, 4- ^44 4 

4 45.^4 4-4 #44 4^4# 4^^o]:oiia^ ^1^^ 7 ].^ ^Hl 4# -§-4^>t11 

#444 444# #44 2-# #4# 

[#44 Jl41 

^ #44 #444 4^>4, 7>-^ ## 42.4 ^> 4 - 4 ^ 4#44 4#^4 #44 # 

^^>4 till 4 4 2 .^ 4## 44 -^>t 11 4 #^ ^ ^cf. 
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< 73 > 



< 74 > 



< 75 > 



< 76 > 



^>-§-^ 

^ 9X^E.S., n 

^2:4<a-4 ololl 3]ss] ^ 

wBb^S^ S-^j2|- :^]-^ (capacitor coupl ing)‘=Hl ^ 

wflE^elsq- A>ol^ m ^ 91^. 

^^7]7> ^ , ZlBlJl ^:£^^7]. 7^4-01] ^JltII.^^- 

^11^# ^ -^JL7il<y A>-§.^ ^ ^Til €l=f. 
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1 ] 

tiflEls] al-o) 

^ ^l-M- >^7] '^i^^;^|-o]] ^ 

7 ] ^>14 Til <y (gain) AS ^4 

4^71 ^1-71 aflEisl s.^ <?l7>o^^l- ;^ 1 < 4 § 1 -^ ^HllA^^iJ^s; 

^0^7] 4>7] ^<a-^ ^7>o^-^# ^12A4|^1^S: ^ 

^ 1 -^ :§lSS^E-lfi] 7l^s ^i7l aflE^e] SL^2] ^<^- 4 - '^:]-#^l-^ 

>^>7l 

^7] :^]-^ 71-^^ - 4 S 7 ll*y (effective gain)^ ^^1: 

^1--^ ^^■ ^S5] ^ ^i:7>o]l -a- 7] aflE)5:| S.^^ '?17>^1-^ ^;^1 ; 

^>7i aflE^E^ si-^ 91A^ '^y] ^1-^ ^^■ 5ls^ 

^^ 1 : ^ 

"o^7l 4>-^ S]SS^ ^7] -4JL7il<y^ 7l^S ^>7l Vi\\B\^ 

S-i-^ ^<y-^ ^7111- ^-a- ^^lAS ^7]7l-^^]-o^ tiflE^E) Sl- 
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2 ] 

^1-71 ^]l,2^^%1s]Sl-, 7lll:i^^l^^-^S(off) ^ Tfl 

^^ 1 ; ^ 

^j-7] ^]l:di^^13]S-^S(off) ^>7] 

^ 7 ^ 1 ; ^ 

^V7l 7l^S ^j-7] ^^■ 5]S.2l ^jL7ll<y5l ^^1 

3 ] 

^>7] -B-JLTII^^ ^711^, ^ 7 ] 41 - 7 ] %1-S 

M-^ ^>7l -n-jL7ll<y4- ^7l7^>-^^>S] HflEl 

5^ SI- ^<a- 

4 ] 

^7l7.>-^7]-S] tiflE^E] SI- ^<y- 
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51 

^1-71 7]i£flAlE^ ^1-7] WflBisl 3 .^ ^ 

^‘^^-l- ^ 4>7] 7l3i)lAlE^ *y=^4 ^T-7] 

1- ;^l2i^^ll- S.^t}jL, 

>^l-7l tiflE^S^ <el7]-^>^ 

^>7l 7lll,2i^^1*, 7lU>i^^l-^(on) ^ 71122!^^ ^l-^S(off)^ ^1-BllS ^ 

^1: 

^l7l 7fll^^^]-^(on) ^ 7ll2rii^^l-^H(off)^ -B-^l^>^ ^7^1; ^ 

^>7l ^H(off) ^(on) ^7^1:1- 

^7]7l-^^|-S] tiflE^E] S-1- ^‘a- ^#^>^1. 

61 

^11%1'HlT.i, 

'^^ 7 ] aflE^El - 2 -^^ ^<^- 4 - ^^ 1 ^, ^^ 7 ] ^ 1 --^ ^^■ #^^‘^-‘^1 ^ 7 ] 

^jLTll'ysl -^1-71 aflE^El 3.^^ ^“a-^ ^^3-S. 

^7]7>^^>^ tiflE^s^ ai- ^<y- ^#^>^1. 

71 

7|ll%Vc>llA^ , 

^1-71 ^7l7>^^}^ ^7]^^].o11 tiflE^E^^I 4^7]# E] 

^>J1, 
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^1-71 ^^(turn-on) € ^^7] ^ 

^ 7]-^t!: -frJLTll^Keffective gain)4- ^7l7}-^7]-2^ wflE] 

3 .^ 4 *^- 

81 

4^7] ^l--^ ^S-i- ^£^#711- i:-! 

^Hl-B.^^, ^^7] ^£1- ^;^1: ^ ^j-71 

-^7] -^jL7H<y (effective gain)4- ^^1^ '^7] ^8:5.71- ^7] 7]-^^^^ 

^-T-'^l 4717}^^!-^ S.1- ^ 

91 

^^71 7]-^ 7]-^^^7l (differential amplifier)# S^^l-Jl, 

7>^ ## ^ ;^l2°g^^7l-* S.^^}JL, 

^ll,2‘y^#7V^ Z^Z^- ZlU,27l%T-^ll- 71]71]^H ^1-71 z|-^^^7l^ ZlU,2<y^^7> 
cHl 

"^^ 7 ] ^]l0^^^7\^i\■ 71137-1 *j- ^11- 711711^1-0^ , 

#-71 7>-^^^7l5l 7ll2‘?1^^7}^ 71147-1^1-^11- 7ll7ll^H #^1^1^ 

#7l7>-^7l-^ all El el -E-# ## ^##-71. 
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10 ] 

Aj-71 

^l-l- ^>14 o]4>^ Tll^Cgain)-^^ 

s\S-^ ol-g-^fo^^ S-l-^^ wflE^el 2.1:^ ^‘^■4- 

^^1 7]-^^ -n-STi]'?] (effective gain)^ ^^1: 

4^71 ^ 7 ] tiflE^e^ 2-1-^ ’?l7l-s>^ ^Til; 

^1-71 wflE^el 2.^^ ^7>^ -47l 

^Til; ^ 

"47] :^1-^ #^4‘y--ir 4^7] -^jLTll*^^- 7]^S. wflE^e^ 

2-1:^ ^<^-4: ^Til-l- 47l^l-^:^>^ S.^ ^#^1^1. 

11 ] 

^llO^lofl^i , 

^7] -B-JL7il<y 

^7H>^ ^;^1; 

^1-7] %i-s^<a-oi ol7>^ ^j-7] ## ais.5:i ^^1; ^ 



#^^‘^'4- 7l^s ^^11- 

2-S. ^7]7>-^^>^ tiflB-121 2.-^ ^<a- ^#«cj-^. 
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12 ] 

^lll^HlA] , 

^1-71 ^^1^, ^1-71 ^>-g- ^S.2] aJ-7] 

^>7] -B-JlTII^^ ^7171-^^1-^ wflEi 

el 

13] 

;^1 10'%1‘^j 7-i , 

4>7l all El el S .^21 ‘a7}^>^ ^^1^, 

^^^1^1, '^y] H^flAlEl ‘^=^4 >^V7] all El El 3.^ 444^ 7|lli 

^^1, ^ ^^7l 714 ^l^l "^^7l 7lH4^ ;^)l2:i^7ll- 

3L^4^ 41^-?1%1S1^* o1^4^, 

^>7l ;^lll.2:i4^11-. 7lll2^^4-Sr(on) ^ 7112:^^71-^= (off ) 7lH4^ ^^1 

> 

^l7l ^li7i^7l-^(on) ^ 7ll2:i4^1--2.H(off) ^^^7>14 ^7l4^ ^^1: ^ 

7)11^4711- ^S(off) TlH^-Jl ^1-71 7112^^711- ^(on) TlH^^ ^4:# if- 

47l7>^7>4 all El el 3.^ 4 ‘a- 

14] 



7lll0%l-<Hl7l , 
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2 - 1 -^ ^'^- 4 - 4 ^ 7 ] ^ 1 --^ 

-8-51711 tiflE^e^ S.^s1 ^‘^-4: ^^^S. 

tiflEiSl 2.1- 

15] 

7lU0%l‘^l7.-1 , 

^>7] ^7l7>-g-^>^ ^7l4§l-o11 7llc>l$l-l ^^7l7> 

(turn-on) Sl^^7> ^Tfll- e^ S.^^jl, 

^^7] ^^7l7]- €^(turn-On) ^ 4>7l 7>1 ^2-Sl 7>H -8-JLTll 

*y (effective gain)^ ^;^]7l- ^-1 ^^12.2. uflE] 

Si 2.1- 

16] 

7iU0%l«>ll7.-1 , 

^^7] xVi ^;^1; ^ ^7l 7ll^^ ^:2 

1- ^711# E-l 

-^71 -lS7ll^(ef feet ive gain)l ^^1^ 'o^^l ^2.7V ^7] 7H^^ 

-8r£2-El- n ^^<^1 ^4- ^^12.2. 47l7l-i- 71-Si uflElel 2.-1- ^ 
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[S. 2 ] 
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S225 



S255 I 

I 

S260 ^ — S250 

I 

i 

S265 I 

I 

S270 

S275 



S280 




m 

' 1020030013601 



[:£ 31 




S310 

S320 

S330 

S340 
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